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INC: SYSTEM FOR RANKING DOCUMENT IMAGES BASED ON HUMAN PERCEPTION

System for Ranking Document Images Based
on Human Perception

Abstract
We propose a system of opinion polling that aims to acquire information about human
perception of subjective visual attributes (e.g., image quality). We developed an application that
collects opinions of evaluators about the visual performance of different deep learning methods
for document image enhancement and generates a final scored rank that can indicate which
method and images are the best. The opinion polling system can then be used, for example, to
decide which method is more suitable to be launched as a product.

Problems Solved
The process of acquiring human's opinions about the visual attributes of images is often
laborious and challenging to automate, but it brings relevant information about human
perception that can be useful for different applications. A subject of great interest is the image
quality. The area of knowledge in which this type of experiment fits is called Image Quality
Assessment (IQA), which has as one of its main goals being able to consistently map subjective
opinion into an objective metric. Thus, it is possible to develop algorithms capable of evaluating
visual characteristics of images, facilitating the automation of several processes to monitor image
quality, such as evaluating images captured by different cameras and sensors, distortions
resulting from image compression algorithms, application of effect filters, print quality etc. Some
metrics, such as PSNR, MSE and SSIM, have been widely used to measure the quality of images.
However, these metrics are based on statistics extracted from pixel values, that usually are
insufficient to capture a subjective view of image quality.
There are several ways to perform research to assess image quality, since different
objectives and situations are possible. Some aspects that could be considered are number of
participants, number of images to be shown to an evaluator, what kind of scale will be used to
evaluate the desired characteristics of the image, type of environment to be carried out the
research, and so on. There are some guidelines and good practices to be performed in such a
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manner, since these aspects can directly impact the type of assessment being developed, the
way that the result can be used, and even influence people's perception of the images.

Description
In this work we propose a system of opinion polling that aims to acquire information
about human perception of subjective visual characteristics in images. In our proposed system,
three images are shown on the screen: the first one is a reference image and the other two are
results of different methods of document image enhancement (e.g., produced by machine
learning models) that were applied over a photographed document image (i.e., the raw image).
The task of the evaluator is to choose the image with best aesthetical quality between the last
two.
The main aspects of this application are the algorithm that defines the images that will be
presented to the evaluator; and the usage of a rating algorithm that scores the methods of
document image enhancement. The rating algorithm uses the Elo Rating System, which was
originally proposed to rate chess players. At the end of the opinion polling, it is possible to
generate a ranking of document enhancement methods, and thereafter, select the best one. The
solution is divided in two main modules: Voting Supervisor and Voting Consolidator, as illustrated
in Figure 1.
The Voting Supervisor suggests an image pair to the evaluator through an interface. This
module is also responsible for checking the image database for new methods (e.g., deep learning‐
based models) and images uploaded to the system ‐ so it can assign them with an initial pre‐
defined score. To suggest the matches, i.e., the pair of images to be displayed to the evaluator,
this module checks the Rank Database, where the information about each method is stored, such
as current score, list of faced opponents’ methods, and number of matches played, won, and lost
statistics, and returns a pair of chosen methods based in a match mode, which is also
configurable. The current modes available for the match suggestions are:
●
●
●
●

random: randomly suggests a pair of methods.
nearest methods: based on Elo score values.
least played methods: suggests methods that played fewer games, and
least played matches: suggests a method that was not faced by another.
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Figure 1. Flowchart of our proposed ranking pipeline.
These match modes can be changed during an evaluation session and are designed to promote
balance and efficiency to get the most relevant information with less pairwise comparisons (i.e.,
to avoid evaluating all possible combinations of pairs of images). Images from methods with
higher scores will be compared among them, which avoids comparing an image associated with
a high score method with another image associated with a low score method.
Finally, using the Elo Rating System, the Voting Consolidator computes the new scores,
for each method that participated in the match. Then, it updates the Rank Database and the
Matches History, where details about the match are stored (such as the methods that
participated in the match, the images of each method, the scores before and after the match,
the evaluator’s ID, and the datetime of the match) for a posterior analysis of the evolution of the
scores over time.
The proposed system has two levels of consolidated results. The global level and the
evaluator level, and both can be visualized in the dashboard page. For each evaluator, the
consolidated result is composed of a ranking of methods and a ranking of images, being both
rankings based on Elo scores values. The global consolidated result considers the data at the
evaluator level of all registered evaluators in the database and is composed of a global ranking
of methods and a global ranking of images. To generate the global ranking, four ranking
aggregation algorithms were selected: Kemeny‐Young, CombMean, Borda Count and the mean
of the scores. As input, these ranking aggregation algorithms use the Elo score values or the rank
position of the methods and/or images. After some voting sessions we can compare the results
from the algorithms or set a default algorithm to select the best document image enhancement
method.
3/5

Published by Technical Disclosure Commons, 2021

4

Defensive Publications Series, Art. 4714 [2021]

Proof of Concept
Two experiments were carried out to test our proposed ranking solution. First, a simulated case
was built in which four degrees of blur were applied on the reference images, each one of them
simulating the results of a deep learning method, and the evaluator was asked to choose between
two images belonging to two different methods (i.e., two different blur levels). After some
interactions, the ranking system converged to the expected result: the rank was ordered from
the methods with less blurring, followed by the methods with more blurring.
In a second experiment, we used images generated by four document enhancement deep
learning‐based methods and two evaluators. The results obtained in this second experiment
showed a divergence between the ranks generated by each evaluator, reflecting the subjective
aspect of the qualitative analysis.

Figure 2: Dashboard with the best global images from the experiment with the blurred
images.
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Figure 3: Evolution of the Elo rating for the best images and methods from the
experiment with the blurred images.
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